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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on March 29, 2004 
was considered by the examiner. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Element 22A of figure 4. It Is acknowledged that reference to 
element 22A is made in the specification but it is not explicitly stated. Corrected 
drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance 
with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the 
changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection 
to the drawings will not be held in abeyance. 



Application/Control Number: 10/720,585 
Art Unit: 2181 

Claim Objections 

3. Claims 4 and 25 are objected to because of the following informalities: 
is suggested the claim be changed to "...at least one page table entry form a 
translation lookaside buffer (TLB)". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 2, 7-8, 20-21 , and 41-42 are rejected for the following reasons: 

Claim 2 recites the limitation "said program instructions" in line 3 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. It 
appears "said program instructions" either has a specific or a unique use, which 
was not claimed, thus changing the intended limitations and rendering the claim 
vague and indefinite. 

Claims 7-8 are rejected because of their dependency on claim 2. 

Claim 20 recites the limitation "said at least one extension" in line 2 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. It 
appears "said at least one extension" is a limitation that has been omitted, and 
thus renders the claim vague and indefinite. 
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Claim 21 is rejected because of its dependency on claim 20. 

Claim 41 recites the limitation "said at least one extension" in line 2 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. . It 
appears "said at least one extension" is a limitation that has been omitted, and 
thus renders the claim vague and indefinite. 

Claim 42 is rejected because of its dependency on claim 41. 

Claim Rejections - 35 USC § 102 
The following Is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in 
. public use or on sale in this country, more than.one year prior to the date of application for patent in 
the United States. 

5. Claims 1-44 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yates, Jr. et al (U.S. Patent # 6,397,379 B1), herein referred to as Yates, Jr. et 
al. 

As per claim 1, Yates, Jr. et al discloses a digital data processor (See 
column 3, lines 14-15: Same as a microprocessor) comprising an instruction unit 
(See column 3, lines 15-20), said instruction unit comprising a code page (See 
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column 73, lines 28-30: Discloses the existence of code pages) that is partitioned 
for storing in a first section thereof a plurality of instruction words and, in 
association with at least one instruction word, in a second section thereof an 
extension to said at least one instruction word (See column 2, lines 33-36 and 
column 3, lines 15-20: The instruction unit can operate with two sources of 
instructions and pages can be partitioned to handle two sets of instructions). 

, As per claim 2, Yates, Jr. et al discloses where said first section is 
comprised of a first plurality of contiguous storage locations, and where said 

. second section is comprised of a second plurality of contiguous storage locations 
(See column 3, lines 15-20 and column 88, lines 25-26: The contiguous storage 
locations are known as sectors and from the previous claim, there are two 
sections), and where said program instructions are one of fixed length and 
variable length program instructions (See column 22, lines 21-29, and 24, lines 3- 
7: Variable length instructions are handled. Fixed length instructions and 

* variable length instructions are inherent in Intel X86 processors disclosed by 
Yates, Jr.). 

As per claim 3, Yates, Jr. et al discloses further comprising at least one 
page table entry bit having a state for indicating, on a code page by code page 
basis, whether the code page is partitioned into said first and second sections for 
storing instruction words and at, least one instruction word extension, or whether 
the code page is comprised instead of a single section storing only instruction 
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words (See column 2, lines 36-49: There are flags for both switching from one 
set of instructions to another and from one storage section to another). 

As per claim 4, Yates, Jr. et a! discloses where said at least one page 
table entry bit is output from translation lookaside buffer (TLB) (See column 30, 
lines 61-67 and column 94, lines 23-28: The XP bit present in a page entry is 
dependent on the TLB). 

As per claim 5, Yates, Jr. et al discloses further comprising address fault 
circuitry for determining, in accordance with a state of the at least one page table 
entry bit, whether a generated instruction address is a valid address for the code 
page (See column 74, lines 35-47: Probing is done to determine validity of 
addresses). 

As per claim 6, Yates, Jr. et al discloses further comprising address 
circuitry for addressing an instruction word in said first section using a current 
instruction address, while simultaneously addressing an extension to said 
instruction word at a fixed offset from said current instruction address. (See 
column 61, lines 15-20: Instructions and an offset can be accessed at the same 
time). 

As per claim 7, Yates, Jr. et al discloses where at least some of the 
second storage locations are not allocated for storing instruction word extensions 



Application/Control Number: 10/720,585 Page 7 

Art Unit: 2181 

(See column 3, lines 15-20: The second storage location can be used to store 
data instead of instructions). 

As per claim 8, Yates, Jr. et al discloses where said at least some of the 
second storage locations that are not allocated for storing instruction word 
extensions are allocated instead for storing at least one of constant values, ' 
security information, and error detection and/or correction information for the 
code page (See column 3, lines 15-20: The second storage location can be used 
to store data instead of instructions). 

As per claim 9, Yates, Jr. et al discloses further comprising an address 
comparator for detecting when program execution has reached the end of the 
first section for ensuring that a next instruction address is not contained in the 
second section (See column 2, lines 36-51: There are flags for switching from 
one storage section to another and there is available Information on the data in 
the storage sections). 

r- 

As per claim 10, Yates, Jr. et al teaches where each instruction word has 
a width of x bits (See column 24, lines 3-7: Instruction length is variable), where 
each extension has a width of y bits (See column 24, lines 3-7: Variable 
instruction length can be viewed as instruction length of x + variable length y) 
where x=n(8-bits) (See column 24, lines 3-7 and column 38, lines 61-65: Yates, 
Jr. et al discloses a 64-bit X86 Intel processor. It is inherent that X86 Intel 
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processors are backwards compatible and can handle standard bit size 
Instructions as well as variable length instructions), whei^e y=m(8-bits), where n is 
an integer greater than one, and where m has a value less than one, equal to 
one, or greater than one (See column 24, lines 3-7: Variable length instructions 
are can be viewed as regular length instructions with extensions, include ones of 
any length). 

As per claim 1 1 , Yates, Jr. et al discloses further comprising circuitry, 
coupled to an output of said code page, to combine an addressed instruction 
word read out of said code page with a corresponding instruction word extension 
that is also read out of said code page (See column 61 , lines 44-50: An address 
is calculated with a byte offset). 

As per claim 12, Yates, Jr. et al discloses where said combining circuitry 
comprises an instruction cache having a bit width w at least equal to a width of 
an instruction word plus a width of the instruction word extension (See column 
87, lines 31-33: Each cache line is 256 bits, which is plenty given lengths 
discussed in specifications). 

As per claim 13, Yates, Jr. et al discloses where said combining circuitry 
comprises an instruction cache having a bit width w at least equal to a width of 
an instruction word plus a width of the instruction word extension (See column 
87, lines 31-33: Each cache line is 256 bits, which is plenty given lengths 
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discussed in specifications), said instruction cache having an output coupled to 
an input stage of an instruction pipeline (See figure 1C, the Instruction Cache 
1 12 is part of the pipeline stage the fetches the instruction from the global bus), 
said input stage having a bit width of w (See column 24, lines 3-7: Instructions 
can be variable length). 

As per claim 14, Yates, Jr. et al discloses where said combining circuitry 
comprises an input stage of an instruction pipeline (Fetch 110, see figure 1C). 

As per claim 15, Yates, Jr. et al discloses where said combining circuitry 
comprises an instruction decode stage of an instruction pipeline (Instruction 
Decode and Dispatch unit 140, see figure 1C). 

As per claim 16, Yates, Jr. et al discloses further comprising circuitry, 
coupled to an output of said code page, to selectively combine, in response to 
the state of said at least one page table entry bit, an addressed instruction word 
read out of said code page with a corresponding instruction word extension that 
is also read out of said code page (See column 61 , lines 44-50: An address is 
calculated with a byte offset). 

As per claim 17, Yates, Jr. et al discloses where said combining circuitry 
comprises a multiplexer (Mux 784, see figure 7H) having a first set of Inputs 
coupled to an instruction word extension output of said code page and a second 
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set of inputs coupled to an invalid instruction word extension (See figure 7H: The 
mux 784 takes in multiple sectors and chooses which sector 722 to output). 

As per claim 18, Yates, Jr. et al discloses where said combining circuitry 
comprises an instruction decode stage of an instruction pipeline (Instruction 
Decode and Dispatch unit 140, see figure 1C). 

As per claim 19, Yates, Jr. et al discloses where said instructions 
comprise Reduced Instruction Set Computer (RISC) instructions (See column 22, 
21-25: The processor disclosed is a RISC processor and thus will handle RISC 
instructions). 

As per claim 20, Yates, Jr. et al discloses where said RISC instructions 
(See column 22, 21-25: The processor disclosed is a RISC processor and thus 
will handle RISC instructions) have a width of 32-bitsi (See column 38, lines 61- 
65: Yates, Jr. et al discloses a 64-bit X8& Intel processor. It is inherent that X86 
Intel processors are backwards compatible and can handle standard bit size 
instructions as well as variable length instructions), where said at least one 
extension has a width of 8-blts (See column 24, lines 3-7: Variable length 
instructions are can be viewed as regular length instructions with extensions, 
include ones of 8-bits). 
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As per claim 21 , Yates, Jr. et al discloses where said code page has a 
storage capacity of 4096 bytes (See column 61, lines 49-50), where said first 
section comprises 3072 bytes, and where said second section comprises 1 024 
bytes (See column 2, lines 36-49: Sections in pages are determined by flags and . 
thus can be set to partition the 4096 bytes into 3072 and 1024 bytes). 

As per claim 22, Yates, Jr. et al discloses a method to operate an 
instruction unit (See column 3, lines 15-20) having a code page, comprising: 

partitioning said code page (See column 73, lines 28-30: Discloses the 
existence of code pages) into at least two sections (See column 2, lines 36-49: 
Sections in pages are determined by flags and thus can be set to partitions); 

and storing in a first section thereof a plurality of instruction words and, in 
association with at least one instruction word, in a second section thereof an 
extension to said at least qne instruction word (See column 2, lines 33-36 and 
column 3, lines 15-20: The instruction unit can operate with two sources of 
instructions and pages can be partitioned to handle two sets of instructions). 

As per claim 23, Yates, Jr. et al discloses where said first section is 
comprised of a first plurality of contiguous storage locations, and where said 
second section is comprised of a second plurality of contiguous storage locations 
(See column 3, lines 15-20 and column 88, lines 25-26: The contiguous storage 
locations are known as sectors and from the previous claim, there are two 
sections), and where said program instructions are one of fixed length and 
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variable length program instructions (See column 24, lines 3-7: Variable length 
instructions are handled. Fixed length instructions are inherent). 

As per claim 24, Yates, Jr. et a! discloses further comprising setting a 
state of at least one page table entry bit for indicating, on a code page by code 
page basis, whether the code page is partitioned into said first and second 
sections for storing instruction words and at, least one instruction word extension, 
or whether the code page is comprised instead of a single section storing only 
instruction words (See column 2, lines 36-49: There are flags for both switching 
from one set of instructions to another and from one storage section to another). 

As per claim 25,. Yates, Jr. et ai discloses further comprising outputting 
said at least one page table entry bit from translation lookaside buffer (TLB) (See 
column 30, lines 61-67 and column 94, lines 23-28: The XP bit present in a page 
entry is dependent on the TLB). 

As per claim 26, Yates, Jr. et al discloses further comprising determining, 
in accordance with a state of the at least one page table entry bit, whether a 
generated instruction address is a valid address for the code page (See column 
74, lines 35-47: Probing is done to determine validity of addresses). 

As per claim 27, Yates, Jr. et al discloses further comprising addressing 
an instruction word in said first section using a current instruction address, while 
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simultaneously addressing an extension to said instruction word at a fixed offset 
from said current instruction address. (See column 61, lines 15-20: Indicative of 
the ability to access both an instruction and an offset at the same time) 

As per claim 28, Yates, Jr. et al discloses where at least some of the 
second storage locations are not allocated for storing instruction word extensions 
(See column 3, lines 15-20: The second storage location can be used to store 
data instead of instructions). 

As per claim 29, Yates, Jr. et al discloses where said at least some of the 
second storage locations that are not allocated for storing instruction word 
extensions are allocated instead for storing at least one of constant values, 
security information, and error detection and/or correction infomnation for the 
code page (See column 3, lines 15-20: The second storage location can be used 
to store data Instead of instructions). 

As per claim 30, Yates, Jr. et al discloses further comprising detecting 
when program execution has reached the end of the first section for ensuring that 
a next instruction address is not contained in the second section (See column 2, 
lines 36-51 : There are flags for switching from one storage section to another 
and there is available information on the data in the storage sections). 
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As per claim 31 , Yates. Jr. et al teaches where each instruction word has 
a width of x bits (See column 24, lines 3-7: Instruction length is variable), where 
each extension has a width of y bits (See column 24. lines 3-7: Variable 
instruction length can be viewed as instruction length of x + variable length y) 
where x=n(8-bits) (See column 24, lines 3-7 and column 38. lines 61-65: Yates. 
Jr. et al discloses a 64-bit processor, but it is well known in the art that 
backwards compatibility is built into processors and thus can handle standard bit 
size instructions as well as variable length instructions), where y=m(8-bits), 
where n is an integer greater than one, and where m has a value less than one. 
equal to one, or greater than one (See column 24, lines 3-7: Variable length 
instructions are can be viewed as regular length instructions with extensions, 
include ones of any length). 

As per claim 32, Yates, Jr. et al discloses further comprising circuitry 
combining an addressed instruction word read out of said code page with a 
corresponding instruction word extension that is also read out of said code page 
(See column 61 , lines 44-50: An address is calculated with a byte offset). 

As per claim 33, Yates, Jr. et al discloses where combining operates an 
instruction cache having a bit width w at least equal to a width of an instruction 
word plus a width of the instruction word extension (See column 87, lines 31-33: 
Each cache line is 256 bits, which is plenty given lengths discussed in 
specificatioris). 
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As per claim 34, Yates, Jr. et al discloses where combining operates an 
instruction cache having a bit width w at least equal to a width of an instruction 
word plus a width of the instruction word extension (See column 87, lines 31-33: 
Each cache line is 256 bits, which is plenty given lengths discussed in 
specifications), said instruction cache having an output coupled to an input stage 
of an instruction pipeline (See figure 1C, the Instruction Cache 1 12 is part of the 
pipeline stage the fetches the instruction from the global bus), said input stage 
having a bit width of w (See column 24, lines 3-7: Instructions can be variable 
length). 

As per claim 35, Yates, Jr. et al discloses where combining occurs at an 
input stage of an instruction pipeline (Fetch 110, see figure 1C). 

As per claim 36, Yates, Jr. et al discloses where combining occurs at an 
instruction decode stage of an instruction pipeline (Instruction Decode and 
Dispatch unit 140, see figure 1C). 

As per claim 37, Yates, Jr. et al discloses further comprising circuitry, in 
response to the state of said at least one page table entry bit, an addressed 
instruction word read out of said code page with a corresponding instruction word 
extension that is also read out of said code page (See column 61 , lines 44-50: An 
address Is calculated with a byte offset). 
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As per claim 38, Yates, Jr. et al discloses where selectively combining 
comprises operating a multiplexer (Mux 784, see figure 7H) having a first set of 
inputs coupled to an instruction word extension output of said code page and a 
second set of inputs coupled to an invalid instruction word extension (See figure 
7H: The mux 784 takes in multiple sectors and chooses which sector 722 to 
output). 

As per claim. 39, Yates, Jr. et al discloses where selectively combining 
circuitry comprises operating an instruction decode stage of an instruction 
pipeline (Instruction Decode and Dispatch unit 140, see figure 1C). 

As per claim 40, Yates, Jr. et al discloses where said instructions 
comprise Reduced Instruction Set Computer (RISC) instructions (See column 22, 
21-25: The processor disclosed is a RISC processor and thus will handle RISC 
instructions). 

As per claim 41 , Yates, Jr. et al discloses where said RISC instructions 
(See column 22, 21-25: The processor disclosed is a RISC processor and thus 
will handle RISC instructions) have a width of 32-bits (See column 38, lines 61- 
65: Yates, Jr. et al actually discloses a 64-bit processor, but it is well known in 
the art that backwards compatibility is built into processors and thus can handle 
32-bit instructions as well), where said at least one extension has a width of 8- 
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bits (See column 24, lines 3-7: Variable length instructions are can be viewed as 
regular length instructions with extensions, include ones of 8-bits). 

As per claim 42, Yates, Jr. et al discloses where said code page has a 
storage capacity of 4096 bytes (See column 61 , lines 49-50), where said first 
section comprises 3072 bytes, and where said second section comprises 1024 
bytes (See column 2, lines 36-49: Sections in pages are determined by flags and 
thus can be set to partition the 4096 bytes into 3072 and 1024 bytes). 

As per claim 43, Yates, Jr. et al discloses a computer program stored on a 
computer readable medium (See column 19, line 65- column 20, line 1: A 
computer program is stored in a physical cache), said computer program 
comprising instructions for use with an instruction unit having a code page (See 
column 73, lines 28-30: Discloses the existence of code pages), comprising: 

computer program code (See figure la and column 19, lines 41-42: A 
program or collection of code, is. made for a computer) for partitioning said code 
page into at least two sections (See column 2, lines 36-49: Sections in pages are 
determined by flags and thus can be set to partitions and these flags must be set 
by some sort of instruction in the code) for storing in a first section thereof a 
plurality of instruction words and, in association with at least one instruction word, 
for storing in a second section thereof an extension to said at least one 
instruction word (See column 2, lines 33-36 and column 3, lines 15-20: The 
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instruction unit can operate with two sources of instructions and pages can be 
partitioned to handle two sets of Instructions); 

and computer program code for setting a state of at least one page table 
entry bit for indicating, on a code page by code page basis, whether the code 
page is partitioned into said first and second sections for storing instruction words 
and at least one instruction word extension, or whether the code page is 
comprised instead of a single section storing only Instruction words (See column 
2, lines 36-49: There are flags for both switching from one set of Instructions to 
another and from one storage section to another and these flags must be set by 
some sort of instruction in the code). 

As per claim 44, Yates, Jr. et al discloses further comprising computer 
program code for ensuring that a last Instruction In said first section is a branch 
instruction the execution of which does not specify a target address that lies In 
the second section (See column 63, lines 18-21: It is recognized that page 
straddling branches will result In errors and thus have safeguards against the 
errors). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following are cited to show further art with respect to a 
method and apparatus to extend the number of instruction bits in processors with 
fixed length instructions, in a manner compatible with existing code: 
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U.S. Patent # 5,666,510 to Mitsuishi et al shows a data processing device 
having expandable address space. 

U.S. Patent # 5,935,237 to Chiba et al shows a microprocessor capable of 
carrying out different data length instructions. 

U.S. Patent # 6,314,504 B1 to Dent shows a multi-mode memory 
addressing using variable-length. 

7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Vincent Lai whose telephone number is (571) 
272-6749. The examiner can nonnally be reached on M-F 8:00-5:30 (First 
BiWeek Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Fritz M. Fleming can be reached on (571) 272-4145. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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